Energy-dispersive diffraction spectra of the diopside CaMgSi2O6 observed at high-pressures and high-temperatures have peak widths about the same as at ambient conditions, a good indication of hydrostatic compression on the sample [5, 6] . Peak overlap is a significant problem in the present study due to the low crystal symmetry (monoclinic C2/c) of diopside and also because of the additional diffraction lines from the hBN phase, coming from the sample chamber. Conventional peak-indexing and least-square refinement routines are not suitable for refinement of these complicated diffraction patterns of low Thermoeiastic
Equation of State
The pressure-temperature-volume data are listed in Table- 1. The Birch-Murnaghan equation of state [9] has often been used to fit isothermal compression data. A modified high-temperature Birch-Murnaghan equation of state is applied to fit the P-V-T data so as to cover a variable temperature range. It is important to indicate that, when fitting the equation of state parameters, any V(P, T) data point should be reached by taking a realistic thermodynamic path.
A standard way to fulfill the thermodynamic necessity is to heat the ambient volume Vo to a "foot" temperature T and then compress the expanded volume V(O,T) along an isotherm to reach the V(P,T). The modified Birch-Murnaghan equation of state (truncated at third order) for high temperatures is written as: High P-T in-situ x-ray diffraction experiment provides the means for determining thermoelasticities of mantle minerals. Using Rietveld refinement, we are able to refine peak positions and lattice parameters simultaneously for the diffraction spectra observed in energy dispersive mode. Thermodynamic properties are important for the understanding of phase relations for the enstatite-diopside-jadeite join in the upper mantle. Thermoelastic parameters of clinopyroxenes are essential for modeling of the seismic profile and the discontinuity at the top of transition zone related to pyroxene to garnet transition. We have measured unit cell parameters for diopside and jadeite for pressure up to 8.2 GPa and temperature up to 1280 K [10] . These observations greatly extend our knowledge of pyroxene thermodynamics by mapping a corresponding volume in P-V-T space. With these information we can derive a complete set of internally consistent thermoelastic parameters for this material. A complete set of thermoelastic equations of state for clinopyroxene minerals can be determined by applying the direct and precise experimental and refinement techniques presented in this study. This approach is very much needed in order to conduct the modeling of composition and dynamics of the Earth's mantle.
